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ABSTRACT  36 
Background: Policymakers need regular high-quality coverage data on care around the time of birth 37 
to accelerate progress for ending preventable maternal and newborn deaths and stillbirths. With 38 
increasing facility births, routine health management information system (HMIS) data have potential 39 
to track coverage. Identifying barriers and enablers faced by frontline health workers recording HMIS 40 
source data in registers is important to improve data for use.  41 
Methods: The EN-BIRTH study was a mixed-methods observational study in five hospitals in 42 
Bangladesh, Nepal and Tanzania to assess measurement validity for selected Every Newborn 43 
coverage indicators. We described data elements required in labour ward registers to track these 44 
indicators. To evaluate barriers and enablers for correct recording of data in registers, we designed 45 
three interview tools: a) semi-structured in-depth interview (IDI) guide b) semi-structured focus 46 
group discussion (FGD) guide, and c) checklist assessing care-to-documentation. We interviewed two 47 
groups of respondents (January 2018-March 2019): hospital nurse-midwives and doctors who fill 48 
ward registers after birth (n=40 IDI and n=5 FGD); and data collectors (n=65). Qualitative data were 49 
analysed thematically by categorising pre-identified codes. Common emerging themes of barriers or 50 
enablers across all five hospitals were identified relating to three conceptual framework categories.  51 
Results: Similar themes emerged as both barriers and enablers. First, register design was recognised 52 
as crucial, yet perceived as complex, and not always standardised for necessary data elements. 53 
Second, register filling was performed by over-stretched nurse-midwives with variable training, 54 
limited supervision, and availability of logistical resources. Documentation complexity across parallel 55 
documents was time-consuming and delayed because of low staff numbers. Complete data were 56 
valued more than correct data. Third, use of register data included clinical handover and monthly 57 
reporting, but little feedback was given from data users.   58 
Conclusion: Health workers invest major time recording register data for maternal and newborn 59 
core health indicators. Improving data quality requires standardised register designs streamlined to 60 
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capture only necessary data elements. Consistent implementation processes are also needed. Two-61 
way feedback between HMIS levels is critical to improve performance and accurately track progress 62 
towards agreed health goals.  63 
Keywords: Birth, Maternal, Newborn, Coverage, facility registers, indicators, data quality, Health 64 
Management Information Systems 65 
 66 
Key findings  67 
What is known and what is new about this study? 
 Routine facility register data recorded in Health Management Information Systems (HMIS) in 
low- and middle-income countries (LMIC) provide an opportunity to close data gaps for 
tracking coverage of care at birth. Although around four-fifths of the world’s births are now in 
facilities, labour ward register data are currently under-used and under-studied. Specifically, 
few studies have examined barriers and enablers for recording high quality routine maternal 
and newborn data, or on the use of labour and delivery ward registers. 
 EN-BIRTH was the first multi-country mixed-methods study to assess validity of register-
recorded maternal and newborn coverage indicators. In the three study countries, we found 
register coverage measurement accuracy varied, even between hospitals in the same country 
using the same registers.  
 Hence to assess barriers and enablers for health workers to record data in labour ward 
registers, we interviewed health workers (n=72) and EN-BIRTH research data collectors (n=65) 
across the five hospitals.  
What did we find and what does it mean? 
 DESIGN of national labour ward registers varied between the study countries, capturing 
between 35-58 data elements, duplicative with other recoding in other documents. Coverage 
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indicators of interest (uterotonics, early initiation of breastfeeding and neonatal bag-mask-
ventilation) are recorded in registers in Bangladesh and Tanzania but not in Nepal. 
Standardisation of registers and linkage of these registers to digital HMIS is urgently needed 
for global tracking. Registers also need local ownership to streamline with local facility 
documentation requirements, this is critical to reduce burden on frontline health workers. 
 FILLING processes of routine registers are not systematically implemented within or between 
countries. Completeness was more highly valued than accuracy. Consistency and accuracy 
could be promoted by training and supportive supervision to realize the potential of this data 
source.  
 USE of register data are impeded by lack of trust in its quality. Promotion of the importance of 
health facility data for clinical quality improvement, and monitoring is needed to improve data 
quality and use. Feedback from data users at supervisor/manager and district levels could 
increase the value frontline health workers attribute to these data and promote their use at the 
place of care.  
What next and research gaps? 
 Routine labour ward register data can be used now to contribute vital data around the time of 
birth. Implementation research is required on interventions to standardise labour ward 
register designs, and the processes for filling them with regular data quality review. Such 
research could test an improvement package to include a two-way data flow system up from 
labour ward registers into HMIS, and feedback returning to the facility. 
 68 
Background 69 
Data gaps to track care around the time of birth in low- and middle-income (LMIC) settings impede 70 
action towards goals to end more than five million deaths annually of newborns, stillbirths and 71 
women [1-4]. Although >80% of the world’s births occur in facilities [5], routine records are under-72 
6 
 
utilised as a data source for maternal and newborn care. The Every Newborn Action Plan (ENAP), 73 
agreed by all United Nations member states and >80 development partners, includes an ambitious 74 
measurement improvement roadmap with an urgent focus to improve measurement around the 75 
time of birth, especially routine HMIS data [6]. Sustainable Development Goal 17 “Revitalise the 76 
global partnership for sustainable development” includes a specific target to increase the availability 77 
of high-quality, timely and reliable data [7]. Population-based surveys remain a major source of 78 
maternal and child health data in LMIC [8-10]. Such household surveys—e.g. the Demographic and 79 
Health Surveys (DHS) [11] and Multiple Indicator Cluster Survey (MICS) [12, 13]—occur every 2-5 80 
years and collect information regarding births over the preceding 2 to 5 years, thus are not designed 81 
to tracking progress on a month-to-month, or year-to-year, basis [1, 14-16].  82 
Routine health management information system (HMIS) data, in contrast, have potential to be 83 
available more regularly and used for more timely action by health workers, facility/district 84 
managers and policy makers [17]. The expansion of digital platforms e.g. District Health Information 85 
Software 2 (DHIS-2), in LMICs in recent years has increased awareness of the potential of HMIS to 86 
improve data availability at subnational level and above [18]. HMIS data from facilities, may not be 87 
population representative as household surveys are, although as facility births rise, facility data 88 
around the time of birth are increasingly useful. However, HMIS data quality has historically been 89 
considered poor, so increasing data quality and trust are essential [19, 20]. Studies in LMICs have 90 
shown how data use positively impacts quality of care and helps strengthen health systems [21, 22]. 91 
Performance of routine information system management (PRISM) framework illustrates the multiple 92 
factors (organisational, technical and behavioural) that influence data quality and information use 93 
(Table 1) [23, 24]. Routine register data are usually the source for HMIS facility data. Paper registers 94 
are books, typically located on a hospital ward and contain a limited number of data elements as a 95 
parallel and usually duplicate system to individual patient case notes. Health workers record each 96 
admitted individual women/newborn on one row in the register with data regarding care practices 97 
and interventions in columns allotted either for “specific” data elements (e.g. bag-mask-ventilation) 98 
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or “non-specific” data elements (e.g. other details). Previous studies have assessed availability and 99 
completeness of data elements for maternal and newborn coverage indicators in routine registers 100 
[25, 26]. Data for local and higher health system use in HMIS are typically aggregated from registers 101 
monthly, using paper tally sheets and/or summary forms. Data culture within the health facility 102 
influences register data collection, analysis and use [27]. 103 
The Every Newborn – Birth Indicators Research Tracking in Hospitals (EN-BIRTH) study was a mixed 104 
methods observational study in three countries (Tanzania, Bangladesh and Nepal). EN-BIRTH aimed 105 
to assess measurement validity of newborn and maternal indicators for routine facility-based 106 
tracking of coverage, quality of care, and outcomes (21). Indicators were selected based on criteria 107 
outlined in global frameworks [6, 28, 29]. The EN-BIRTH validation assessment reported finding 108 
register-recorded coverage accuracy varied by indicator and by hospital [30].  109 
Objectives  110 
This paper is part of a supplement based on the EN-BIRTH multi-country study, ‘Informing 111 
measurement of coverage and quality of maternal and newborn care’. The purpose of this paper is 112 
to explore general barriers and enablers for health workers to record high-quality (complete and 113 
accurate) data in labour ward registers only. Data recorded in registers in neonatal and kangaroo 114 
mother care wards are explored in other papers in the supplement [31, 32]. This paper has three 115 
objectives: 116 
Objective 1: Describe the STRUCTURE OF ROUTINE LABOUR WARD REGISTERS for measurement of 117 
coverage of key maternal and newborn health intervention indicators. 118 
Objective 2: Identify BARRIERS AND ENABLERS for health workers to record and use labour ward 119 
register data for measurement of coverage of key maternal and newborn interventions.  120 
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Objective 3: Explore the PROCESSES of labour ward health care provision and register 121 
documentation including flow and sequence, by health workers for key maternal and newborn 122 
interventions at birth. 123 
Methods  124 
Study sites and overview 125 
EN-BIRTH study was conducted in five public hospitals in three high burden mortality countries: 126 
Maternal and Child Health Training Institute (MCHTI) Azimpur and Kushtia District Hospital in 127 
Bangladesh (BD), Pokhara Academy of Health Sciences in Nepal (NP), and Temeke Regional Hospital 128 
and Muhimbili National Referral Hospital in Tanzania (TZ) (Additional file 1). These comprehensive 129 
emergency obstetric and newborn care (CEmONC) hospitals were selected since they provided the 130 
interventions of interest across several different wards. Labour ward register findings for three 131 
indicators (uterotonics to prevent post-partum haemorrhage, early initiation of breastfeeding and 132 
neonatal bag-mask-ventilation) will be reported in this manuscript; other ward findings are reported 133 
in separate manuscripts [31-33]. The multi-partner research team co-designed the tools and 134 
collected data from January 2018 to March 2019.  135 
 136 
Objective 1: Structure of routine labour ward registers 137 
We reviewed the design structure for labour ward registers to summarise: total number of data 138 
elements captured; selected indicator data elements column name, column type (specific or non-139 
specific) and how the column was completed if the intervention was either given, or not given.   140 
Objective 2: Barriers and enablers for health workers to record and use register data  141 
The research team, using a literature review, identified the PRISM conceptual framework (Table 1) 142 
and used these constructs to design guides for semi-structured in-depth interviews (IDI) and for 143 
focus group discussions (FGD) (Additional file 2). The guides explore routine labour ward register 144 
documentation in general, with specific open-ended questions about selected indicators (Additional 145 
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files 3, 4) [33]. Tools were developed in English, translated to local languages (Bengali, Nepali and 146 
Swahili), then piloted, revised and back translated into English. 147 
 148 
Respondents and data collection 149 
We purposively selected two groups of respondents: (i) Health workers (nurses/midwives/doctors) 150 
from the study hospitals routinely caring for women/newborns and are responsible for recording in 151 
ward registers; and (ii) EN-BIRTH study researchers (clinical observers, data extractors and 152 
supervisors) who were present for more than 9 months on the study site wards, for an external 153 
perspective on the register documentation process [33].  154 
At least two IDIs were conducted in each site for each category of respondent. The sample size for 155 
the interviews was determined using saturation sampling: additional respondents were interviewed 156 
until no new information was learnt by the investigators in each site. One FGD including at least one 157 
health worker from each ward was added for triangulation. Data were collected by experienced 158 
qualitative researcher co-authors in two phases: January-June 2018 from EN-BIRTH study data 159 
collectors and January-March 2019 for EN-BIRTH study hospital health workers. Interviews were 160 
conducted in local languages in a private room, and audio recorded after obtaining informed 161 
participant consent.  162 
Data management and analysis  163 
Data transcription, translation into English, code-book design and analysis were carried out in 164 
country by the same co-authors involved with tool design and data collection after all data had been 165 
collected. All transcripts were read multiple times by team members prior to developing the code 166 
book for familiarization. A coding template in NVivo software version 12 [34] was jointly developed 167 
based on the PRISM framework (Additional files 5, 6) and the codebook. Framework analysis was 168 
used to support comparing, and to differentiate between IDI and FGD findings [35]. Two coders from 169 
each country team coded the same 2-4 interviews and compared results. Any discrepancies were 170 
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discussed, which increased inter-coder reliability [36]. Differences were reconciled with discussion or 171 
involvement of another team member and single individuals coded remaining transcripts. The multi-172 
country team reconciled coding issues on weekly calls and the code book was modified where 173 
necessary.  174 
For the health worker-register interface, the EN-BIRTH team created a framework based around 175 
three categories: register design, register filling and register use. We applied this conceptual 176 
framework to identify emerging themes across all sites. Two analysis workshops and multiple multi-177 
country calls were held to agree upon the main themes emerging from the IDIs and FGDs, and to 178 
synthesise the findings. The consolidated criteria for reporting qualitative research (COREQ) checklist 179 
guidelines were followed throughout (Additional file 7) [37]. 180 
 181 
Objective 3: Processes of care and documentation including flow and sequence 182 
To identify how health care provision and labour ward register documentation relate to one another 183 
on labour ward, we designed a third tool called the “care-to-documentation checklist” (Additional 184 
file 8Error! Reference source not found.). This tool captured the process, flow and sequence of 185 
recording data in registers by selected indicators: which health worker cadre usually/ sometimes 186 
provides the care?; which cadre records the care?; what is the order of documentation in labour 187 
ward documents (among register, patient notes, drug charts, partograph)?; what is the estimated 188 
time in minutes between intervention given and documentation. These close-ended questions were 189 
asked by the researcher to respondents, immediately after their IDI (but not to FGD respondents). 190 
The checklist data were entered on Excel and proportions and sequence were analysed in R version 191 
3.6.1 [38]. 192 
Results 193 
Objective 1: Structure of routine labour ward registers  194 
We identified two types of registers on the labour wards: formal pre-printed and informal hand-195 
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written registers, which are typically facility-specific for programme or quality improvement 196 
purposes (Additional file 9). All study hospitals used nationally developed, formal paper-based 197 
registers; in Bangladesh, a national register was introduced during the early phase of the study, 198 
replacing previously existing, hospital-specific ones. In Muhimbili (TZ), the informal “Perinatal 199 
Research Register” has been in continuous use for more than twenty years [39]. In Temeke (TZ), one 200 
nurse-midwife was assigned, to send summary data every day from the register to HMIS and had no 201 
other clinical responsibilities. The total number of data elements captured in formal register columns 202 
was: 58 in Bangladesh, 35 in Nepal and 48 in Tanzania (Table 2). One data element was captured per 203 
column in the register in Tanzania, but more than one in some columns of the registers in 204 
Bangladesh and Nepal. Data elements needed as numerators for the three selected coverage 205 
indicators were captured in the Bangladesh and Tanzania registers but not in the Nepal register. In 206 
Bangladesh register columns were ticked when the intervention/practice was done and left blank 207 
when not done compared to Tanzania, where register columns were filled with yes/no in Swahili, 208 
except for bag-mask-ventilation, which was completed with a numerical code (Additional file 10).  209 
 210 
Objective 2: Barriers and enablers for health workers to record and use register data  211 
A total 72 health workers (62 nurse-midwives and 10 medical doctors) and 65 data collectors were 212 
interviewed for this study (Table 3); background characteristics of participants are shown in 213 
Additional file 11. 214 
 215 
Twelve themes common to all hospitals emerged by applying the conceptual framework of register 216 
design, register filling and register data use. The themes are summarised in Figure 1 to show how 217 
these common themes operated as either enablers (in green) or barriers (in red) because 218 
respondents expressed the same themes as both promoting and limiting register recording accuracy 219 
and use. The themes are shown radiating from the conceptual framework to illustrate how these 220 
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themes were described as influencing one another and the hospital data culture. Each theme is 221 
summarised in turn below. 222 
 223 
1. Register Design 224 
Three themes emerged: 225 
a. Complexity  226 
The labour ward registers were described as complex by many respondents in Tanzania and 227 
Bangladesh: 228 
‘‘it is complicated somehow, first it is large and that book [register] contains a lot 229 
of details to be filled although all of them are important….”  230 
-IDI, L&D Nurse-midwife, Muhimbili, TZ 231 
Additionally, the data elements recorded in the formal labour ward register need to be duplicated 232 
in multiple other documents (e.g. informal registers, patient notes) as complex registers form part 233 
of documentation system that is not streamlined and is burdensome: 234 
“We need to do the same documentation, again and again in three to four 235 
different places, which needs us to give a lot of time.”  236 
-IDI, L&D Nurse-midwife, Azimpur, BD 237 
 238 
b. Standardisation with necessary data elements 239 
Health workers from the Nepal and Bangladesh sites acknowledged all the data elements they 240 
needed were captured.  241 
However, in Tanzania, not all data elements needed to complete monthly reporting forms for HMIS 242 
were in the labour ward registers: 243 
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‘‘I enter entire patient’s information, ….and I sometimes have to add some columns 244 
where I can include some data that I know is important and should be written to help 245 
me with my end of the month report. So, if I were to just follow the register it means 246 
some data could be missed and that’s the challenge that I encounter.’’ 247 
-FGD, Nurse-midwife, Muhimbili, TZ  248 
 249 
c. Paper or electronic  250 
All five hospitals were using paper-based registers, but respondents mentioned forthcoming 251 
transition to electronic platforms, which were anticipated to be desirable, to save time, and to 252 
improve data completeness, availability, and storage:  253 
“Documentation till today is done in traditional way. However, writing that every 254 
day, is time loss. Further, if we had computerised system, it would have been very 255 
better, it could last for later….” 256 
-IDI, L&D Nurse-midwife, Pokhara NP 257 
Yet many respondents expressed their need for computer training, some suggested extra staff 258 
would need to be recruited to manage digitised registers:  259 
“To operate the computer for documentation, we need both manpower and proper 260 
training. For example, if we had three more staffs in this ward, two staffs will work 261 
for caring the patient and the other one will engage with documentation and can 262 
handle the computer. It will allow us to perform other things more easily.” 263 
-IDI, L&D Nurse-midwife, Azimpur BD 264 
 265 
2. Register Filling 266 
Six themes emerged: 267 
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a. Health worker responsibility 268 
In all five hospitals nurse-midwives alone owned the task of labour ward register recording 269 
described as within their current nursing role. Data quality responsibility was perceived to be better 270 
when the same nurse-midwife providing the care documented in the register:  271 
“For effective recording and reporting, the one who provides the care should 272 
herself do the documentation and then only it is complete and proper. A third person 273 
asked to document is not proper – there will be missing in recording and reporting. 274 
Manpower should be sufficient so the one who does the care should only perform 275 
recording and reporting.”  276 
-FGD, Nurse-midwife, Pokhara NP  277 
However, task shifting of documentation to other actors was highly valued by several respondents, 278 
although difficult to obtain, especially during night shifts: 279 
“It is super difficult to get support from students even the intern doctor and the 280 
trainee nurses don’t help us in documenting the information in register.” 281 
-FGD, Nurse-midwife, Kushtia BD 282 
 283 
b. Training for competence  284 
Respondents from Nepal described attending a short training on register filling as an enabling factor 285 
for register data recording. Tanzanian respondents stated they had been shown “on the job” how to 286 
fill the register and the lack of specific formal training or instructions for register filling was a barrier 287 
to documentation. In Bangladesh, only computer training had been received:  288 
“We have not got any training related to register fill up. We were given only an 289 
orientation on computer but couldn’t learn anything. It was too short i.e. 2 to 3 days.” 290 




c. Time required to document  293 
Respondents expressed the large amount of time spent on documentation in general, even in the 294 
Nepal site with the lighter register design:  295 
“If we work 7 to 8 hours duty, it usually takes around 3 hours to do 296 
documentation.”  297 
-IDI, Nurse-midwife, Pokhara NP 298 
‘‘In a period of eight hours of my shift, if I have a large number of patients, I may 299 
spend more time in documentation than the time I spend in attending the 300 
patients’’  301 
-IDI, L&D Nurse-midwife, Muhimbili TZ  302 
In all three countries, respondents related the time challenge of completing registers to the 303 
availability of the health work force: 304 
“Our main difficulty to fill up the register appropriately, is shortage of manpower. 305 
We have to suffer a lot to do quality documentation due to short of 306 
manpower.”  307 
-IDI, L&D Nurse -midwife, Azimpur BD 308 
The tension between being too busy to always document immediately after care led to lower 309 
quality data: 310 
‘‘You find you are having say three patients and they all need care, you will start 311 
with the first one, after that you can’t do the documentation, you will have 312 
to attend the second and the third, now as you go for documentation it will 313 
be difficult to remember exactly figures or details, for example it is difficult 314 
to remember exactly the time for each of them so, you will have to 315 
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estimate, maybe if you have enough staff, one does the attending and 316 
another do the documentation’’ 317 
-IDI, Nurse-midwife, Muhimbili TZ 318 
 319 
d. Logistical resources needed  320 
New registers were usually available but sometimes the stock were locked in stores. Pens were only 321 
available in some hospitals:  322 
‘‘There is still a challenge of resources, for instance now we are asked to 323 
document but they don’t think if pens are provided, instead you have to buy 324 
yourself. You are supposed to write….and there are some things which I would 325 
like to write them if they would provide me with tools. Honestly resource is very 326 
challenging’’  327 
-FGD, Nurse-midwife, Muhimbili TZ 328 
The organisation of the large registers laying on a table at the nursing station were described as a 329 
logistical barrier by some respondents:  330 
“When she is done she will go to the nursing station to do her documentation in 331 
register book, then fills the midwifery book, the books are in different places and 332 
are far from the patient or the delivery room” 333 
-IDI, EN-BIRTH Data Collector, Muhimbili TZ 334 
 335 
e. Supervision for data quality 336 
Supervision of register filling processes was acknowledged to be an important enabler to register 337 
filling by most respondents, yet was not occurring regularly in every hospital:  338 
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“We never had any sorts of supervision about the documentation.” 339 
-IDI, L&D Nurse-midwife, Azimpur, BD 340 
“The only things that displays the work of health workers are the 341 
documentations…important for supervisors as well. If we show them the recorded data, 342 
they get to advise us about the errors and whether it [register] is complete or not. So it 343 
becomes important in supervision as well.”  344 
-IDI, L&D Nurse-midwife, Pokhara NP 345 
 346 
Register documentation supervision was expressed as being linked to data quality:  347 
“They normally come to verify their data on register books and if there is any problem, they 348 
tell you that here you are supposed to do this and that. This is how is being done….It is 349 
educative system because if she criticise you she must explain to you”  350 
-FGD, Nurse-midwife, Temeke TZ 351 
Many respondents expressed that completeness was important and the need to “fill the gaps” in 352 
registers:  353 
“…..there a big delivery book which has headings therefore, you can’t skip even a 354 
single box all of them must be filled.” 355 
-FGD Nurse-midwife, Muhimbili TZ 356 
 357 
f. Motivation 358 
Appreciation from supervisors was articulated by one respondent as an important motivator, and 359 
was also linked with higher quality documentation:  360 
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“We receive praise, when everything (related to documentation) is good and it 361 
works as a motivation to continue documentation with care.”  362 
-IDI, L&D Nurse-midwife, Azimpur BD  363 
By contrast, many health workers noted the lack of acknowledgement and/or recognition served as 364 
a motivational barrier for high quality register recording: 365 
“There is not any formal award or recognition like that. Instead we get scolded if 366 
it’s left. We are not appreciated for writing.”  367 
-FGD, Nurse-midwife, Pokhara NP 368 
 369 
3. Register Use 370 
Three themes emerged regarding perceived register data utility:  371 
a. Demand for data  372 
Respondents expressed varied register data demands as enablers. Nurse-midwife respondents 373 
mainly described how they themselves used the data for patient handover:  374 
“We are documenting because even nursing itself is a continuous process ….so if 375 
you did not document, the other nurse will not know where you ended, so 376 
documentation is still very important’’ 377 
-FGD, Nurse-midwife, Temeke TZ 378 
The same register data were used by supervisors for management decisions:  379 
“Even the hospital itself insists so much on documentation... if you don’t 380 
document, sometimes it becomes very difficult for the management to get 381 
revenue to know how many people should get what medicine, you have to 382 
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document on health insurance and normal patients”  383 
-FGD, Nurse-midwife, Temeke TZ  384 
 385 
In Nepal, a doctor respondent expressed that data were used in research and for 386 
indicators: 387 
“We also have doctors and students utilising the data. It is used for the research 388 
and general information. We create health indicators and send to central level 389 
and they also create national health indicators. And the ultimate goal for all is to 390 
know how the health indicators are. It helps to do planning accordingly.”  391 
-IDI, L&D Doctor, Pokhara NP 392 
 393 
b. Feedback to health workers 394 
Provision of feedback from HMIS users of register data to those who had collected the data, was 395 
perceived to be an enabler; however respondents said feedback hardly ever happened: 396 
“I haven’t got any feedback from them (HMIS) about documentation. There sits 397 
monthly meeting in hospital with data people. We don’t usually participate in 398 
that meeting.”  399 
-IDI L&D, Nurse-midwife, Azimpur BD 400 
“It doesn’t come to us directly. We don’t have much information.”  401 
-FGD, Nurse-midwife, Pokhara NP 402 
 403 
c. Trust in data quality 404 
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Some health worker respondents stated that lack of trust in register data quality was a barrier to 405 
the usefulness of register data:  406 
“Sometimes, variables are missing and when research needs to be done then it is 407 
not ineffective.”  408 
-IDI, L&D Doctor, Pokhara NP 409 
“There is hardly missing areas in the register- if we find some we try to collect the 410 
information either by asking the patient again or nurse who attended the 411 
delivery. Using good quality data are important to decision make”  412 
-IDI, L&D Nurse, Kushtia BD 413 
 414 
Objective 3: Sequence of care and documentation 415 
Analysis of the care-to-documentation checklist showed that the nurse-midwife who provided the 416 
intervention/practice usually also recorded in the labour ward register (Additional file 12). However 417 
data collector respondents stated that health workers sometimes documented care provided by a 418 
colleague (Additional file 13). Among all documents to be filled, the labour ward register were 419 
described as the first to be completed in both Bangladeshi hospitals, but the order varied between 420 
first to third in the Tanzanian hospitals (Additional files 14, 15). The average estimated time between 421 
care provision and register documentation ranged from 10 to 28 minutes as reported by health 422 
workers and was 9 to 34 minutes based on data collectors’ report (Additional file 16).  423 
Discussion  424 
EN-BIRTH study is the first LMIC multi-country assessment of barriers and enablers to labour ward 425 
register data recording. We add to previous research regarding barriers regarding routine facility 426 
data recording from antenatal clinics and human immunodeficiency virus (HIV)/AIDS programme 427 
data [1, 40, 41]. We found twelve consistent themes reported in all five hospitals across our 428 
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conceptual framework of register design, filling and use. Figure 1 depicts the relationship between 429 
use of register data, which should affect register design, which will affect register filling, which will 430 
affect register data use. The twelve themes identified within these categories were described as 431 
either enablers or barriers by respondents in the five hospitals. We postulate that the varying 432 
interaction of these themes in each study hospital contributed to the variation in accuracy in 433 
measurement of labour ward indicators as identified in the EN-BIRTH validation study [30]. These 434 
data practice themes act within, and likely contribute to, a wider hospital data culture of accepted 435 
and normative practices, which permits health workers to collect high-quality register data that can 436 
be trusted for use.  437 
 438 
Improved HMIS performance is increasingly recognized as a priority to improve coverage and quality 439 
of care as described in the comprehensive PRISM framework, which demonstrates the many 440 
interacting constructs needed for high-quality data for use [23, 24]. This EN-BIRTH study used the 441 
PRISM constructs to explore the barriers and enablers to recording at the service user-register 442 
interface and for health workers. We found register design complexity and the burden of data 443 
collection was a cross-cutting finding across the study sites. The sheer volume of data elements 444 
captured in these national register designs was striking. Nepal had the lightest register design, yet 445 
captured 35 data elements, compared to 48 in Tanzania and 58 in Bangladesh. Notably, data 446 
elements more than doubled when national registers were introduced in Bangladesh. Yet labour 447 
ward registers did not always match monthly reporting requirements, necessitating nurse-midwives 448 
to use their own initiative and add columns to registers, or start informal registers, to capture 449 
required data. Complexity of documentation was descried as encroaching upon the time health 450 
workers can dedicate to midwifery care. Our findings align with a study describing the balance 451 
between service provision and documentation practices in Uganda [42]. Several causes contribute to 452 
this high burden of register data collection, including a lack of coordination regarding which 453 
indicators (and contributing data elements) are selected for tracking, multiple reporting flows and 454 
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additional data element capture to signal rigor or research [43]. Frontline health workers have dual 455 
responsibilities of providing care and documentation of that care. With the typically high user-to-456 
staff ratios of facilities in many LMIC settings, urgent attention to reducing any unnecessary 457 
documentation would support efforts to improve quality of care by health workers for women and 458 
babies.  459 
 460 
Filling of registers was not systematised or consistently supported by effective logistics and supplies, 461 
even non-availability of pens and registers was cited by some respondents. Bedside care provided by 462 
the health worker was documented in one register located on a table in the labour ward. The 463 
documentation was described as done within 30 minutes of the care practice/intervention whilst the 464 
health worker was still responsible for the women and her baby during the critical first hour after 465 
birth. The cumulative effect of distance between point of care and point of register documentation, 466 
simultaneous responsibilities of care and documentation for a large number of data elements to be 467 
recalled could account for both under and over-reporting of interventions, as found in the EN-BIRTH 468 
observational validation study [30]. 469 
 470 
Perceived value of labour ward register data by data users in these large CEmONC hospitals was a 471 
further cross-cutting issue that likely affects data quality [30]. Data-specific training was perceived by 472 
health workers as enabling, yet few had received in-service training on how to complete registers. 473 
Supportive supervision for register recording was not a priority, as described by both health workers 474 
and research data collectors. Data completeness was expressed as more highly valued compared to 475 
data accuracy by health workers and data collectors alike. This may be driven by column filling 476 
(completeness) being feasible to visualise in registers by health workers and supervisors, and thus a 477 
signal and symbol of professionalism [44]. Although notably in Bangladesh completeness for 478 
coverage numerators cannot be calculated as registers are designed for columns to be left blank 479 




Use of register data was valued by health workers for clinical care handover or other hospital use, 482 
however none of the nurse-midwife respondents who actually fill registers mentioned use for 483 
tracking coverage or impact of services at higher levels of the health system. Increasing demand for 484 
labour ward register data use is needed. Using register data at facility level to improve quality of 485 
care or to supervise performance was mentioned could link to priority setting and health unit 486 
management also at sub-national level. National data demand includes for strategic planning and 487 
policy. Health workers around the world invest considerable time documenting large volumes of 488 
data. Nurse-midwives deserve to be informed about the value of the data they collect for wider 489 
decision making, and to be appreciated for their work in collecting it.  490 
 491 
Enabling environments are needed for health workers to provide care and are often measured as 492 
“service readiness” [45]. Similarly, enabling “data readiness” is necessary to promote high-quality 493 
register data to flow into HMIS. An integrated approach is needed to transform routine data on 494 
labour wards, taking into account the midwife’s dual role in care provision and data recording [20]. 495 
The information culture at facility level and throughout the system is important. Decentralised data 496 
use in facilities may incentivise improving data quality [46, 47]. By increasing data visibility through 497 
feedback to frontline health workers about data use, data quality has been shown to improve in 498 
registers [14, 19, 22-24, 48-50]. However a notable finding from our labour ward register study was 499 
the low level of two-way feedback loops between different levels of the data pyramid – nurse-500 
midwives collecting register data and other data users higher up in the pyramid [51, 52].  501 
Paper-based systems remain the norm in most LMIC labour wards, yet these often feed into digital 502 
systems [53]. However, care should be taken not just to digitise poor information systems. There has 503 
been rapid expansion of digital HMIS in LMIC with increased IT capability to improve data quality 504 
(automated checks, validation rules, visualizations, etc.) [1, 46, 47, 54]. Poor quality of care has been 505 
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described as “too much too soon, too little too late” [55]. Similarly, in response to “too little data too 506 
late”, care is needed to avoid digitisation of routine data creating “too much data too soon”. Unless 507 
we turn our attention to reduce unnecessary data and improve reliability and quality of the register 508 
data, the value of digital HMIS data for clinical and programmatic decision making will not be 509 
realised. The risk is that labour ward routine register data will remain in a “vicious cycle of data 510 
quality”, if data are not trusted, they are is not used. If data are not used, investment in data quality 511 
suffers, and data quality deteriorates even further. Thus, simultaneous action on both data use and 512 
data quality is necessary to break this cycle. In practice, this means increasing use of current labour 513 
ward register data, whilst investing in improving data quality. Current data quality reviews typically 514 
compare HMIS monthly reports using register data as the standard [56]. Innovative ways to routinely 515 
include assessment of the quality of the source register data are important to consider. Register data 516 
assessment can be linked to routine quality improvement initiatives that use routine data, such as 517 
maternal and perinatal death surveillance and response. Checking accuracy of register data quality 518 
compared to patient case notes during such perinatal audit meetings and involving health workers, 519 
could be one effective way for feedback and linking quality of data, and quality of care. Without 520 
focused action to improve routine data quality, tracking progress using HMIS data towards agreed 521 
Sustainable Development Goals and ENAP targets by 2030 will be suboptimal [53].  522 
 523 
Strengths and limitations 524 
A strength of our study is multi-sites public hospitals in three high burden LMICs. We used common 525 
tools that were co-designed by our team including the PRISM framework determinants. We 526 
interviewed health workers involved in the process themselves and EN-BIRTH research data 527 
collectors who had worked day and night on the labour ward for >9 months, for an external 528 
perspective. The use of open-ended and close-ended questionnaires allowed us to generate a broad 529 
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range of common findings issues across sites. Our predetermined codes were based on the PRISM 530 
framework and all sites used NVivo in a collaborative analysis process.  531 
However, our study also has limitations. There was a possible desirability bias by health workers, 532 
which might have led to either under- or over-reporting of the challenges faced. The “care-to-533 
documentation checklist” dataset analysis was stratified by type of respondent (health worker and 534 
data collector), by indicator and by site. The qualitative data analysis presented in this paper was to 535 
identify common barriers and enablers for labour ward register recording across all indicators used 536 
health worker and data collector responses together. Indicator-specific mixed-methods linked 537 
analyses will be presented in other linked papers to further explore subthemes and differences 538 
between cadres [57-62]. It was beyond the scope of this study for the EN-BIRTH data collectors to 539 
directly observe or measure the detailed process of register filling (e.g. time, logistics availability, 540 
supervision, use for reports). All hospitals were peri-urban CEmONC hospitals, which may limit 541 
generalizability to facilities at lower levels of the health system.  542 
 543 
Research for improving measurement  544 
Further research is needed to explore barriers and enablers in other settings and at different levels 545 
of the health system to understand the broader relevance of the themes we identified. Our 546 
exploratory research identified twelve themes that could be used to design shorter tools for routine 547 
register data capture and use, a component of HMIS that is relatively under-represented in existing 548 
tools [27, 56]. Implementation research is required for all three components we identified regarding 549 
registers in our conceptual framework (design, filling, use). To enable national or district tracking of 550 
core indicators in HMIS, the priority data elements that are being harmonized at higher levels of the 551 
data pyramid will need to be included in register design [63, 64]. Register data element availability is 552 
necessary but not sufficient; more research is required to explore whether register layout, column 553 
labelling and cell coding affect data quality. For example, facilities might consider excluding blank 554 
cells from their register design, as blank cells may indicate a health procedure either “not recorded” 555 
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(incomplete) or “not done”. Standardised register designs will require local ownership for 556 
adaptation, and testing of process, with considerable streamlining with other documentation, to 557 
reduce burden on frontline health workers. Research regarding improved register filling may focus 558 
on capability (capacity to engage in the register documentation), opportunity (factors that make the 559 
behaviour possible) and motivation (to energies and direct behaviour). Exploring flow of aggregated 560 
data from labour ward registers into HMIS is another gap requiring research regarding steps of 561 
aggregation. Several manual operations (e.g. manual counting, filling paper summary/tally forms, 562 
digital data entry) may reduce data quality significantly [65]. Finally, perspectives of data users 563 
beyond the patient-health worker-register interface are critical. Yet, to date, there has been little 564 
investment in improving routine register data quality to maximizing the potential of this underused 565 
and widely available data source around the time of birth.  566 
Conclusion 567 
With more than 80% of the world’s births in facilities, labour ward register data have an unrealised 568 
potential to track core indicators in facilities and higher up the health system. Our multi-country 569 
study found multiple opportunities to improve the data and the use of data: standardised design, 570 
consistent filling processes and enabling two-way feedback between different levels of the health 571 
system data pyramid. Overcoming these barriers would enable frontline health workers, especially 572 
midwives, to be valued for the register data they collect, to improve data quality and importantly to 573 
use those data to improve quality of care for the women and babies they care for.  574 
References  575 
1. Maina I, Wanjala P, Soti D, Kipruto H, Droti B, Boerma T: Using health-facility data to assess 576 
subnational coverage of maternal and child health indicators, Kenya. Bulletin of the World 577 
Health Organization 2017, 95(10):683-694. 578 
27 
 
2. World Health Organization: Stillbirths. 579 
[https://www.who.int/maternal_child_adolescent/epidemiology/stillbirth/en/]. Accessed 20 580 
Aug 2020. 581 
3. World Health Organization: Newborns: improving survival and well-being. 582 
[https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality]. 583 
Accessed 20 Aug 2020. 584 
4. World Health Organization: Maternal mortality. [https://www.who.int/news-room/fact-585 
sheets/detail/maternal-mortality]. Accessed 20 Aug 2020. 586 
5. UNICEF: The State of the World’s Children 2019: Statistical Tables. 587 
[https://data.unicef.org/resources/dataset/sowc-2019-statistical-tables/]. Accessed 15 588 
October 2020. 589 
6. Moxon SG, Ruysen H, Kerber KJ, Amouzou A, Fournier S, Grove J, Moran AC, Vaz LM, 590 
Blencowe H, Conroy N: Count every newborn; a measurement improvement roadmap for 591 
coverage data. BMC pregnancy and childbirth 2015, 15(2):S8. 592 
7. United Nations: Sustainable Development Goal 17. [https://sdgs.un.org/goals/goal17]. 593 
Accessed 21 Aug 2020. 594 
8. Boerma T, Requejo J, Victora CG, Amouzou A, George A, Agyepong I, Barroso C, Barros AJ, 595 
Bhutta ZA, Black RE: Countdown to 2030: tracking progress towards universal coverage for 596 
reproductive, maternal, newborn, and child health. The Lancet 2018, 391(10129):1538-597 
1548. 598 
9. Victora C, Requejo J, Boerma T, Amouzou A, Bhutta ZA, Black RE, Chopra M: Countdown to 599 
2030 for reproductive, maternal, newborn, child, and adolescent health and nutrition. The 600 
Lancet Global Health 2016, 4(11):e775-e776. 601 
10. Keeley B, Little C, Zuehlke E: The State of the World's Children 2019: Children, Food and 602 
Nutrition--Growing Well in a Changing World. UNICEF 2019. 603 
28 
 
11. The DHS Program: The DHS Program. What we do. [http://www.measuredhs.com/What-604 
We-Do/Survey-Types/DHS.cfm]. Accessed 21 Aug 2020. 605 
12. Moran AC, Kerber K, Sitrin D, Guenther T, Morrissey CS, Newby H, Fishel J, Yoder PS, Hill Z, 606 
Lawn JE: Measuring coverage in MNCH: indicators for global tracking of newborn care. 607 
PLoS medicine 2013, 10(5):e1001415. 608 
13. Moller A-B, Newby H, Hanson C, Morgan A, El Arifeen S, Chou D, Diaz T, Say L, Askew I, 609 
Moran AC: Measures matter: a scoping review of maternal and newborn indicators. PloS 610 
one 2018, 13(10):e0204763. 611 
14. Nutley T, Reynolds H: Improving the use of health data for health system strengthening. 612 
Global health action 2013, 6(1):20001. 613 
15. World Health Organization: Data quality review: a toolkit for facility data quality 614 
assessment. Module 1. Framework and metrics. 2017. 615 
[https://apps.who.int/iris/handle/10665/259224]. Accessed 20 Aug 2020. 616 
16. Stanton C, Rawlins B, Drake M, dos Anjos M, Cantor D, Chongo L, Chavane L, da Luz Vaz M, 617 
Ricca J: Measuring Coverage in MNCH: Testing the Validity of Women’s Self-Report of Key 618 
Maternal and Newborn Health Interventions during the Peripartum Period in 619 
Mozambique. PLoS ONE 2013, 8(5):e60694. 620 
17. Maïga A, Jiwani SS, Mutua MK, Porth TA, Taylor CM, Asiki G, Melesse DY, Day C, Strong KL, 621 
Faye CM et al: Generating statistics from health facility data: The state of routine health 622 
information systems in Eastern and Southern Africa. BMJ Glob Health 2019, 4(5). 623 
18. DHIS2: Oslo: Health Information Systems Programme. [https://www.dhis2.org/]. Accessed 624 
14 Oct 2020. 625 
19. Nutley T, Gnassou L, Traore M, Bosso AE, Mullen S: Moving data off the shelf and into 626 
action: an intervention to improve data-informed decision making in Cote d'Ivoire. Global 627 
health action 2014, 7(1):25035. 628 
29 
 
20. Kumar M, Gotz D, Nutley T, Smith JB: Research gaps in routine health information system 629 
design barriers to data quality and use in low‐and middle‐income countries: A literature 630 
review. The International journal of health planning and management 2018, 33(1):e1-e9. 631 
21. Wagenaar BH, Hirschhorn LR, Henley C, Gremu A, Sindano N, Chilengi R, Collaborative APP: 632 
Data-driven quality improvement in low-and middle-income country health systems: 633 
lessons from seven years of implementation experience across Mozambique, Rwanda, and 634 
Zambia. BMC Health Serv Res 2017, 17(Suppl 3):830. 635 
22. Kimaro H, Nhampossa J: The challenges of sustainability of health information systems in 636 
developing countries: comparative case studies of Mozambique and Tanzania. Journal of 637 
Health Informatics in Developing Countries 2007, 1(1). 638 
23. Aqil A, Lippeveld T, Hozumi D: PRISM framework: a paradigm shift for designing, 639 
strengthening and evaluating routine health information systems. Health Policy Plan 2009, 640 
24(3):217-228. 641 
24. Hotchkiss DR, Aqil A, Lippeveld T, Mukooyo E: Evaluation of the performance of routine 642 
information system management (PRISM) framework: evidence from Uganda. BMC health 643 
services research 2010, 10(1):188. 644 
25. USAID: Maternal and Child Survival Program. What Data on Maternal and Newborn Health 645 
do National Health Management Information Systems include? . 2018. 646 
[https://www.mcsprogram.org/resource/what-data-on-maternal-and-newborn-health-do-647 
national-health-management-information-systems-include/]. Accessed 20 Aug 2020. 648 
26. Day LT, Gore-Langton GR, Rahman AE, Basnet O, Shabani J, Tahsina T, Poudel A, Shirima K, 649 
Ameen S, K CA et al: Labour and delivery ward register data availability, quality, and utility 650 
- Every Newborn - birth indicators research tracking in hospitals (EN-BIRTH) study baseline 651 
analysis in three countries. BMC Health Serv Res 2020, 20(1):737. 652 




systems/performance-of-routine-information-system-management-prism]. Accessed 15 655 
September 2020. 656 
28. Moran AC, Jolivet RR, Chou D, Dalglish SL, Hill K, Ramsey K, Rawlins B, Say L: A common 657 
monitoring framework for ending preventable maternal mortality, 2015–2030: phase I of a 658 
multi-step process. BMC pregnancy and childbirth 2016, 16(1):250. 659 
29. World Health Organization: WHO technical consultation on newborn health indicators: 660 
every newborn action plan metrics, Ferney Voltaire, France, 3-5 December 2014. 2015. 661 
[https://apps.who.int/iris/handle/10665/184225]. Accessed 17 September 2020. 662 
30. Day LT: Assessment of the validity of the measurement of newborn and maternal health-663 
care coverage in hospitals (EN-BIRTH): an observational study. The Lancet Global Health 664 
2020. doi: 10.1016/S2214-109X(20)30504-0. 665 
31. Salim N, Shabani J, Peven K, Rahman QS, KC A, Shamba D, Ruysen H, Rahman AE, KC N, 666 
Mkopi N et al: Kangaroo mother care: EN-BIRTH multi-country validation study BMC 667 
Pregnancy and Childbirth 2020. doi: 10.1186/s12884-020-03423-8. 668 
32. Rahman AE, Hossain AT, Ameen S, Salim N, KC A, Day LT, Kija E, Peven K, Tahsina T, Zaman 669 
SB et al: Antibiotic use for inpatient newborn care with suspected infection: EN-BIRTH 670 
multi-country validation study. BMC Pregnancy and Childbirth 2020. doi: 10.1186/s12884-671 
020-03424-7. 672 
33. Day LT, Ruysen H, Gordeev VS, Gore-Langton GR, Boggs D, Cousens S, Moxon SG, Blencowe 673 
H, Baschieri A, Rahman AE: “Every Newborn-BIRTH” protocol: observational study 674 
validating indicators for coverage and quality of maternal and newborn health care in 675 
Bangladesh, Nepal and Tanzania. Journal of global health 2019, 9(1). 676 
34. Edhlund B, McDougall A: Nvivo 12 Essentials: Lulu. com; 2019. 677 
35. Gale NK, Heath G, Cameron E, Rashid S, Redwood S: Using the framework method for the 678 
analysis of qualitative data in multi-disciplinary health research. BMC medical research 679 
methodology 2013, 13(1):117. 680 
31 
 
36. Barry CA, Britten N, Barber N, Bradley C, Stevenson F: Using reflexivity to optimize 681 
teamwork in qualitative research. Qualitative health research 1999, 9(1):26-44. 682 
37. Tong A, Sainsbury P, Craig J: Consolidated criteria for reporting qualitative research 683 
(COREQ): a 32-item checklist for interviews and focus groups. International journal for 684 
quality in health care 2007, 19(6):349-357. 685 
38. R Core Team: R: A language and environment for statistical computing. [http://www.R-686 
project.org]. Accessed 20 Aug 2020. 687 
39. Kidanto H, Massawe S, Nystrom L, Lindmark G: Analysis of perinatal mortality at a teaching 688 
hospital in Dar es Salaam, Tanzania, 1999-2003. Afr J Reprod Health 2006, 10(2):72-80. 689 
40. Nyamtema AS: Bridging the gaps in the Health Management Information System in the 690 
context of a changing health sector. BMC medical informatics and decision making 2010, 691 
10:36. 692 
41. Nicol E, Dudley L, Bradshaw D: Assessing the quality of routine data for the prevention of 693 
mother-to-child transmission of HIV: An analytical observational study in two health 694 
districts with high HIV prevalence in South Africa. International journal of medical 695 
informatics 2016, 95:60-70. 696 
42. Hutchinson E, Nayiga S, Nabirye C, Taaka L, Staedke SG: Data value and care value in the 697 
practice of health systems: A case study in Uganda. Social science & medicine 2018, 698 
211:123-130. 699 
43. Stansfield S, Orobaton N, Lubinski D, Uggowitzer S, Mwanyika H: The case for a national 700 
health information system architecture; a missing link to guiding national development 701 
and implementation. Making the eHealth Connection, Bellagio 2008. 702 
44. Feldman MS, March JG: Information in organizations as signal and symbol. Administrative 703 
science quarterly 1981:171-186. 704 
45. Donabedian A: The quality of care: how can it be assessed? Jama 1988, 260(12):1743-1748. 705 
32 
 
46. Inguane C, Sawadogo-Lewis T, Chaquisse E, Roberton T, Ngale K, Fernandes Q, Dinis A, 706 
Augusto O, Covele A, Hicks L: Challenges and facilitators to evidence-based decision-707 
making for maternal and child health in Mozambique: district, municipal and national case 708 
studies. BMC Health Services Research 2020, 20(1):1-10. 709 
47. Wickremasinghe D, Hashmi IE, Schellenberg J, Avan BI: District decision-making for health in 710 
low-income settings: a systematic literature review. Health Policy and Planning 2016, 711 
31:ii12-ii24. 712 
48. Braa J, Heywood A, Sahay S: Improving quality and use of data through data-use 713 
workshops: Zanzibar, United Republic of Tanzania. Bulletin of the World Health 714 
Organization 2012, 90:379-384. 715 
49. Nutley T: Improving data use in decision making. An intervention to strengthen health 716 
systems. 2012. 717 
50. Sæbø JI, Moyo CM, Nielsen P: Promoting transparency and accountability with district 718 
league tables in Sierra Leone and Malawi. Health policy and technology 2018, 7(1):35-43. 719 
51. Mbondji PE, Kebede D, Soumbey-Alley EW, Zielinski C, Kouvividila W, Lusamba-Dikassa P-S: 720 
Health information systems in Africa: descriptive analysis of data sources, information 721 
products and health statistics. Journal of the Royal Society of Medicine 2014, 722 
107(1_suppl):34-45. 723 
52. World Health Organization: Survive and Thrive: Transforming Care for Every Small and Sick 724 
Newborn. 2018. [https://www.unicef.org/reports/transforming-care-for-every-small-and-725 
sick-newborn-2020]. Accessed 13 Aug 2020. 726 
53. Hagel C, Paton C, Mbevi G, English M: Data for tracking SDGs: challenges in capturing 727 
neonatal data from hospitals in Kenya. BMJ Glob Health 2020, 5(3):e002108. 728 
54. Maxwell O. Akanbi ANO, Patricia A. Agaba, Comfort A. Daniyam, Emmanuel I. Agaba, Edith 729 
N. Okeke, and Christiana O. Ukoli Use of Electronic Health Records in sub-Saharan Africa: 730 
Progress and challenges. J Med Trop 2012. 731 
33 
 
55. Miller S, Abalos E, Chamillard M, Ciapponi A, Colaci D, Comandé D, Diaz V, Geller S, Hanson 732 
C, Langer A et al: Beyond too little, too late and too much, too soon: a pathway towards 733 
evidence-based, respectful maternity care worldwide. The Lancet 2016, 388(10056):2176-734 
2192. 735 
56. World Health Organization: Data quality review: a toolkit for facility data quality 736 
assessment. Module 3: Data verification and system assessment. Geneva, 2017. 737 
[https://www.who.int/healthinfo/tools_data_analysis/dqr_data_verification/en/]. Accessed 738 
20 Aug 2020. 739 
57. Kong S, Day LT, Zaman SB, Peven K, Salim N, Sunny AK, Shamba D, Rahman QS, KC A, Ruysen 740 
H et al: Birthweight: EN-BIRTH multi-country validation study. BMC Pregnancy and 741 
Childbirth 2020. doi: 10.1186/s12884-020-03355-3. 742 
58. Ruysen H, Shabani J, Hanson C, Day LT, Pembe AB, Peven K, Rahman QS, Thakur N, Sharma 743 
K, Tahsina T et al: Uterotonics for prevention of postpartum haemorrhage: EN-BIRTH multi-744 
country validation study. BMC Pregnancy and Childbirth 2020. doi: 10.1186/s12884-020-745 
03420-x. 746 
59. KC A, Peven K, Ameen S, Msemo G, Basnet O, Ruysen H, Zaman SB, Mkony M, Sunny AK, 747 
Rahman QS et al: Neonatal resuscitation: EN-BIRTH multi-country validation study BMC 748 
Pregnancy and Childbirth 2020. doi: 10.1186/s12884-020-03422-9. 749 
60. Tahsina T, Hossain AT, Ruysen H, Rahman AE, Day LT, Peven K, Rahman QS, Khan J, Shabani 750 
J, KC A et al: Immediate newborn care and breastfeeding: EN-BIRTH multi-country 751 
validation study BMC Pregnancy and Childbirth 2020. doi: 10.1186/s12884-020-03421-w. 752 
61. Zaman SB, Siddique AB, Ruysen H, KC A, Peven K, Ameen S, Thakur N, Rahman QS, Salim N, 753 
Gurung R et al: Chlorhexidine for facility-based umbilical cord care: EN-BIRTH multi-754 




62. Peven K, Day LT, Ruysen H, Tahsina T, KC A, Shabani J, Kong S, Ameen S, Basnet O, Haider R 757 
et al: Stillbirths including intrapartum timing: EN-BIRTH multi-country validation study. 758 
BMC Pregnancy and Childbirth 2020. doi:  10.1186/s12884-020-03238-7. 759 
63. World Health Organization: Analysis and use of health facility data - Guidance for RMNCAH 760 
programme managers. [https://www.who.int/publications/m/item/analysis-and-use-of-761 
health-facility-data-guidance-for-rmncah-programme-managers]. Accessed 20 Aug 2020. 762 
64. DHIS2: RMNCAH configuration package for data collection and dashboards. 763 
[https://www.dhis2.org/who-package-downloads#rmncah]. Accessed 20 Aug 2020. 764 
65. Sæbø JI: Global Scaling of Health Information Infrastructures: Circulating Translations. 765 
Faculty of Mathematics and Natural Sciences, University of Oslo 2013. 766 
 767 
ABBREVIATIONS 768 
BD, Bangladesh 769 
CEmONC, Comprehensive emergency obstetric and newborn care 770 
CIFF, Children’s Investment Fund Foundation 771 
DHS, The Demographic and Health Survey Program 772 
DHIS2, District Health Information Software 2 773 
ENAP, Every Newborn Action Plan now branded as Every Newborn 774 
EN-BIRTH, Every Newborn-Birth Indicators Research Tracking in Hospitals study 775 
FGD, Focus Group Discussions 776 
HIV, Human immunodeficiency virus 777 
HMIS, Health Management Information Systems 778 
icddr,b, International Centre for Diarrhoeal Disease Research, Bangladesh  779 
IDI, In-depth interview 780 
LMIC, Low-Middle Income Countries 781 
35 
 
MICS, Multiple Indicator Cluster Survey 782 
NP, Nepal 783 
PRISM, Performance of Routine Information System Management 784 
TZ, Tanzania 785 
COREQ, Consolidated criteria for reporting qualitative research  786 
 787 
DECLARATIONS 788 
Ethics and consent to participate  789 
This study was granted ethical approval by institutional review boards in all operating counties in 790 
addition to the London School of Hygiene and Tropical Medicine (Additional file 17). 791 
Voluntary informed written consent was obtained from all respondents for the qualitative 792 
interviews. Participants were assured of anonymity and confidentiality.  793 
EN-BIRTH is study number 4833, registered at https://www.researchregistry.com 794 
Consent for Publication  795 
Not applicable  796 
 797 
Availability of data and material  798 
The datasets generated during and/or analysed during the current study are available on LSHTM 799 
Data Compass repository, https://datacompass.lshtm.ac.uk/955/.  800 
 801 
Competing interests 802 





The Children’s Investment Fund Foundation (CIFF) is the main funder of The EN-BIRTH Study, which 806 
is administered via The London School of Hygiene & Tropical Medicine. The Swedish Research 807 
Council specifically funded the Nepal site through Lifeline Nepal and Golden Community. We 808 
acknowledge the core funders for all the partner institutions. Publication of this manuscript has 809 
been funded by CIFF. CIFF attended the study design workshop but had no role in data collection, 810 
analysis, data interpretation, report writing or decision to submit for publication. The corresponding 811 
author had full access to study data and final responsibility for publication submission decision. 812 
 813 
Authors’ contributions 814 
The EN-BIRTH study was conceived by JEL, who acquired the funding and led the overall design with 815 
support from HR. For this paper, DS reviewed the literature with HR. LTD led the design of the tools 816 
and co-ordinated the multi-country group which was led by DS in Tanzania, SBZ in BD and AKS in NP. 817 
LTD and JEL conceptualised the framework. LTD summarised the registers with assistance from HR. 818 
DS and LTD led the qualitative analysis with assistance from SBZ and AKS. LTD and KP led the analysis 819 
of the care-documentation checklist with assistance from SBZ. LTD and DS designed the figures with 820 
KP. DS and LTD drafted the manuscript with inputs from SBZ and the multi-country group and JEL. 821 
Authors made substantial contributions to the conception, design, data collection or analysis or 822 
interpretation of data for the work including: icddr,b Bangladesh: SBZ with RH, JK, MTUST, RH, TM, 823 
MHR, MZHS; Golden Community, Nepal: AKC with AKS, NT; Ifakara Health Institute, Tanzania: DS 824 
with MNT; LSHTM: LTD with KP, HR, JS, CH, NS, JEL. Other authors: JIS, LMEV, JR. All authors revised 825 
the manuscript and gave final approval of the version to be published and agree to be accountable 826 
for the work. The EN-BIRTH study group authors made contributions to the conception, design, data 827 
collection or analysis or interpretation of data.  828 
37 
 
This paper is published with permission from the Directors of Ifakara Health Institute, Muhimbili 829 
University of Health and Allied Sciences, icddr,b and Golden Community. The authors' views are their 830 
own, and not necessarily from any of the institutions they represent, including UNICEF. 831 
 832 
EN-BIRTH Study Group  833 
Bangladesh: Qazi Sadeq-ur Rahman, Ahmed Ehsanur Rahman, Tazeen Tahsina, Sojib Bin Zaman, 834 
Shafiqul Ameen, Tanvir Hossain, Abu Bakkar Siddique, Aniqa Tasnim Hossain, Tapas Mazumder, 835 
Jasmin Khan, Taqbir Us Samad Talha, Rajib Haider, Md. Hafizur Rahman, Anisuddin Ahmed, Shams El 836 
Arifeen. 837 
Nepal: Omkar Basnet, Avinash K Sunny, Nishant Thakur, Rejina Gurung, Anjani Kumar Jha, Bijay Jha, 838 
Ram Chandra Bastola, Rajendra Paudel, Asmita Paudel, Ashish KC.  839 
Tanzania: Nahya Salim, Donat Shamba, Josephine Shabani, Kizito Shirima, Menna Narcis Tarimo, 840 
Godfrey Mbaruku (deceased), Honorati Masanja. 841 
LSHTM: Louise T Day, Harriet Ruysen, Kimberly Peven, Vladimir Sergeevich Gordeev, Georgia R Gore-842 
Langton, Dorothy Boggs, Stefanie Kong, Angela Baschieri, Simon Cousens, Joy E Lawn. 843 
 844 
Acknowledgements 845 
Firstly, and most importantly, we thank the women who were part of EN-BIRTH study and the health 846 
workers and data collectors. We credit the inspiration of the late Godfrey Mbaruku. We 847 
acknowledge Md. Mohsiur Rahman for his contributions in the Bangladesh team. Thanks to Claudia 848 
DaSilva, Veronica Ulaya, Doreen Philemon, Mohammad Raisul Islam, Susheel Karki, Bhula Rai for 849 
their administrative support and to Sabrina Jabeen, and Goutom Banik.  850 
 851 
We acknowledge the following groups for their guidance and support: 852 
National Advisory Groups: 853 
Bangladesh: Mohammod Shahidullah, Khaleda Islam, Md Jahurul Islam.  854 
38 
 
Nepal: Naresh P KC, Parashu Ram Shrestha. 855 
Tanzania: Muhammad Bakari Kambi, Georgina Msemo, Asia Hussein, Talhiya Yahya, Claud Kumalija, 856 
Eliudi Eliakimu, Mary Azayo, Mary Drake, Honest Kimaro.  857 
 858 
EN-BIRTH Expert Advisory Group: Agbessi Amouzou, Tariq Azim, Debra Jackson, Theopista John 859 
Kabuteni, Matthews Mathai, Jean-Pierre Monet, Allisyn C. Moran, Pavani K. Ram, Barbara Rawlins, 860 
Jennifer Requejo, Johan Ivar Sæbø, Florina Serbanescu, Lara Vaz. 861 
 862 




Table 1: Performance of routine information system management (PRISM) conceptual framework 865 
components 866 




Technical Factors Complexity of reporting forms, procedures 
HIS design 
Computer Software 
Information technology complexity 








Promotion of culture of information 
Availability of resources 
Behavioural factors Level of knowledge of content of HIS forms 
Data quality checking skills 
Problem solving for HIS tasks 
Competence in HIS tasks 













Improved RHIS performance Data quality/information use 
OUTCOME 
desired 





Improved health status Improved health status 
References: PRISM framework and Monitoring framework for ending preventable maternal 867 
mortality [23, 24].  868 
  869 
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Table 2: Ward routine register designs capturing selected newborn and maternal indicators, EN-BIRTH study 
Details regarding selected indicators in Additional file 10. 
Note: register designs may record more than 1 data element per column
Labour and Delivery Ward
Register name
Register format






 Tertiary  District Regional Regional National






























20 45 18 45 32 48 48 39
25 58 24 58 35 48
2 2
0 1 0 1 0 2 2 2
1 1 1 1 0 2
1 10 1 0 1 0 1
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Table 3: Summary of research methods assessing barriers and enablers to labour ward register documentation, EN-BIRTH study 








Nurses/midwives (n=3 per 
hospital, total n=15) 
Labour and Delivery Care for patient and document  Uterotonics to 
prevent PPH 
 Early initiation of 
breastfeeding 
 Neonatal bag mask 
ventilation 
Doctors (n=1 per hospital, 
total n=5) 
Labour and Delivery 
included 
Care for patient and document All selected indicators 
b) Focus Group 
Discussion  
Nurses/midwives from each 
ward (n=1 FGD per hospital, 
total n=5) 
Labour and Delivery 
included 
Care for patient and document All selected indicators 






Data Trackers (n=3-4 per 
hospital, total n=19) 
Registered patient at start 
of study 
Observed care process and 
some content of documentation 
Not applicable 
Clinical observers (n=4-8 per 
hospital, total n=24) 
All wards Observed care process but not 
content of documentation 
All selected indicators 
Data Verifier/Extractor (n=1-
4 per hospital, total n=13) 
All wards Extracted data from registers 
and patient notes for EN-BIRTH 
study 
All selected indicators 
Supervisors (n=1-2 per 
hospital, total n=9) 
All wards Observed process and extracted 
data from registers and patient 
notes 
All selected indicators 
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Additional file 1  .pdf Error! Reference source not found. 
Additional file 2 .pdf Summary of qualitative research methods to assess barriers and enablers to labour/ 
newborn ward register documentation, EN-BIRTH study 
Additional file 3  
.pdf Health Worker study guides in-depth interview (IDI) focus group discussion (FGD), 
EN-BIRTH Study 
Additional file 4  .pdf Error! Reference source not found. 
Additional file 5  .pdf Codebook Health Workers, EN-BIRTH study 
Additional file 6  .pdf Error! Reference source not found. 
Additional file 7  .xlsx  COREQ checklist, EN-BIRTH study 
Additional file 8  .pdf Care-to-documentation checklist, EN-BIRTH study 
Additional file 9  .pdf Error! Reference source not found. 
Additional file 10  
.pdf Labour ward routine register column design for maternal and newborn indicators, 
EN-BIRTH study 
Additional file 11  .pdf Error! Reference source not found. 
Additional file 12  .pdf Error! Reference source not found. 
Additional file 13  
.pdf Labour ward care/documentation responsibilities by intervention, research data 
collector respondents EN-BIRTH studyError! Reference source not found. 
Additional file 14  
.pdf Labour ward register order within all documentation, by indicator - health worker 
respondents EN-BIRTH studyError! Reference source not found. 
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